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[0001 ] This invention relates to new containerisation 
systems comprising hazardous products which are nev- 
ertheless safe for handling and the environment. 
[0002] At present, most hazardous liquids are stored 
in metal drums or, where smaller quantities are 
required, in plastic containers. 
[0003] Hazardous compounds, especially agrochemi- 
cal compounds, are formulated in various compositions. 
Liquid compositions are most convenient for farmers 
because of the relative ease with which they can be 
handled. There are, nevertheless, difficulties in handling 
such liquid compositions. There is a danger of spillage 
or leakage if there are holes in the containers if tor 
example they have been previously used or if they are 
dropped. Although secure containers resistant to shock 
can be used, in the event of an accident, for example 
during transportation, the risk remains of spillage or 
leakage with rapid loss of liquid, for example leaking 
onto the ground. There is also a danger of splashing 
when the farmer is putting the liquid in a tank with water. 
[0004] It has been difficult to provide a formulation and 
a container system which safeguards the environment 
and those handling it. including farmers and transport- 
ers. 

[0005] The present invention seeks to provide a new 
formulation system to contain agrochemicals which is 
safe for people and the environment. 
[0006] The invention further seeks to provide a new 
formulation system for agrochemicals which is easy to 
put in a containing system and easy to manipulate by 
the farmer. 

[0007] The invention further seeks to provide a new 
formulations system for agrochemicals which is readily 
soluble and/or dispersible in water. 
[0008] The invention further seeks to provide a new 
formulation system for agrochemicals which is as con- 
densed as possible, using the least amount of space 
possible. 

[0009] The invention further seeks to provide a new 
formulation system to contain hazardous compounds 
e.g.. agrochemicals, which diminishes the risks of pollu- 
tion. 

[0010] It is known that liquid agrochemicals may oe 
contained in soluble bags or sachets made from films. 
Such systems are useful and helpful, but may be 
improved because the films may crack and break and 
thus cause spillage of the contained agrochemicals and 
create contamination problems. In fact there are a vari- 
ety of defects which may be present in films, which lead 
to weaknesses of film and consequently a potential 
source of leakage. The presence of air bubbles, of dust 
particles, of foreign materials, of gel particles or thin 
areas on or in the film are all potential weak points. H a 
film with such weak points is subjected to much han- 
dling or to physical shock, for example if dropped, the 
film may fail at any such weak point. This is especially a 
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problem in the agrochemical industry where containers 
may be subjected to rough or unsafe handling by distrib- 
utors or farmers. 

[001 1] The invention further seeks to avoid leakage 
through pinholes in bags containing an agrochemical. 
Such pinholes are rare, but only one pinhole among 
thousands of bags is sufficient to be a serious problem, 
since the liquid going through the pinhole contaminates 
its environment 

[0012] The invention further seeks to avoid breakage 
of a container which contains an agrochemical formula- 
tion When the container is rigid, there is a certain pos- 
sibility of simple breakage. With a liquid in a bag this 
possibility is somewhat reduced, but the liquid still trans- 
mits shocks to the bag and there is a problem caused by 
the hydraulic hammer effect. The invention seeks to 
avoid, or at least to reduce, this hydraulic hammer 
effect' It has been proposed to reduce the possibility of 
breakage by mean of an air space in the bag, but this 
represents some loss of storage space. 
[001 3] The invention further seeks to provide a com- 
position comprising a hazardous compound which dis- 
sipates, as much as possible, the energy of a shock to a 
container from outside. . , 

[0014] The invention further seeks to provide a shock 
absorbing formulation system for containing agrochem- 
icals e.g., pesticides (especially insecticides, acan- 
cides and nematocides) herbicides, fungicides, plant 
protection agents, plant growth regulators or plant nutn- 

[001 5] It is known to use gel formulations for pharma- 
ceuticals or cosmetics, but the technical problems and 
the solution for solving such problems are very different 
from those involved in packaging agrochemicals. In par- 
ticular: 
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there is practically no risk of polluting or contami- 
nating of the environment when handling such 
products, which is in contrast to pesticides and 
other agrochemicals; 

it is generally sufficient tor such gels to have a water 
insoluble package; 

there is practically no exposure to air humidity; and 
the size of container used for pharmaceutical or 
cosmetic purposes is generally very small, com- 
pared to that required for agrochemicals. 

[001 6] Thus this does not suggest that water soluble 
sachets or bags containing gels be used to provide a 
containerisation system for agrochemicals. which is 
able to absorb shock efficiently. 
[0017] Another possibility is to have agrochemicals in 
the form of wettable powders in a bag which may be 
water soluble. However, not all agrochemicals may be 
used in the form of a wettable powder, and even when 
these powders are wettable, the time to wet the powder 
(wetting time) may be too lengthy to be practical. One 
example of a solid composition contained a water soiu- 
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b)e or dispersible bag is provided in US-A-4.206 t 101 
[0018] As already discussed, other containing sys- 
tems for pesticides which are safe for the environment 
have been proposed in the past, including some con- 
taining liquid in soluble bags or sachets (see for exam- s 
pie EP-A-0.347,220). However, up to now the liquids 
which have been used are hydrophobic and non-aque- 
ous liquids because aqueous liquids can damage the 
walls of the water soluble bags which contain them, 
especially for large bags such as one litre bags. Unfor- to 
tunately. there is a general trend in agriculture to use 
more and more aqueous formulations because such 
formulation are safer for the environment and for the 
people who handle the agrochemicals. Furthermore 
some agrochemical compounds can in practice be for- is 
mulated only in an aqueous medium, such as amine 
salts. In such cases the use of water soluble bags con- 
taining a non-aqueous formulation is clearly not practi- 
cal. 

[0019] In patent application WO/89/04282 it has been 20 
proposed to have aqueous syrup compositions in water 
soluble bags. That invention is based on the use of an 
osmosis phenomenon which requires a high concentra- 
tion of syrup in the composition. The concentration may 
be increased, of course, by decreasing the amount of 2s 
water; however, this is detrimental to the dispersibility of 
an agrochemical composition during tank mixing in the 
field. Alternatively, the concentration of syrup may be 
increased by adding sugar, but this is not realistic for 
agrochemical compositions, for many reasons. In parte- so 
ular, sugar, especially large amounts of sugar, may 
transform the agrochemical composition to a kind of a 
bait for warm blooded animals, which is especially 
undesirable where environmentally safe products are 
required. Also, the syrup may cause fermentation yield- ss 
ing gas and pressure in the stored product thus shorten- 
ing the useful life of the agricultural formulation. 
[0020] The present invention seeks to provide a new 
aqueous formulations systems for hazardous chemi- 
cals, especially agrochemicals, which does not damage 40 
the water soluble bags containing them and which is 
based on a completely different principle from the above 
known packaging technology. 
[0021] The invention further seeks to provide a new 
formulation system tor agrochemicals which quickly dis- 45 
solves when put into water and which is not damaged by 
normal freezing. 

[0022] The present invention provides a containerisa- 
tion system comprising a water soluble or water dis- 
persible bag, containing a composition which is a liquid so 
or, more preferably, a gel comprising: 



a hazardous product, which is preferably an agro- 
chemical compound; 

from 5 to 59%. preferably 8 to 55%, by weight of ss 
water; and 

an effective amount of an electrolyte, which is an 
inorganic salt, the amount of electrolyte being suffi- 



cient to provide or to improve the insolubility in the 
composition of the film constituting the wall of the 
bag which contains the composition, the electrolyte 
being distributed homogeneously throughout the 
composition. The electrolyte may be either dis- 
persed or dissolved in the composition. 

[0023] The invention further provides the use in a con- 
tainerisation system comprising a water soluble or 
water dispersible bag containing a composition which is 
a liquid or a gel, of an electrolyte in the composition, 
which is preferably a salt containing an inorganic cation, 
more preferably an inorganic salt to provide or to 
improve the insolubility in the composition of the film 
constituting the wall of the bag, the composition com- 
prising: 

a hazardous product, 
from 5 to 55% by weight of water; and 
electrolyte distributed homogeneously throughout 
the composition. 

[0024] In one embodiment the composition contained 
in the water soluble or water dispersible bag comprises 
from 8 to 40% by weight of water. In an alternative 
embodiment the composition comprises from 40 to 
50% by weight of water. 

[0025] Other additives are optional and include: 
a surfactant; 

a thickener and/or a gelling agent; 
an organic solvent (as used herein this word 
includes a mixture of individual solvents) which is 
miscible (or at least dispersible and/or emulsif iable) 
with water, and 

preferably such that the hazardous product is solu- 
ble in the mixture of this solvent and water at the 
given concentration; 
adispersant; 

a secondary thickener; and 
other additives, such as stabilizer(s). antifoaming 
agent(s), buffer(s), antifreezing agent(s). 

[0026] As a preferred mode of realisation of the inven- 
tion, the amount of electrolyte in the composition is such 
that the polymer constituting the wall of the bag is insol- 
uble in a mixture consisting of the same amount of elec- 
trolyte as present in said bag and an amount of water 
having the same weight or volume as the total composi- 
tion or formulation of said bag. 
[0027] More preferably, the polymer constituting the 
wall of the bag is chosen in such a way that a sample of 
it remains water soluble in pure water at 20°C after 
immersion (during at least one day, preferably one 
week, at 25°C) in a mixture consisting of the same 
amount of electrolyte as present in said bag and an 
amount of water having the same weight or volume as 
the total composition or formulation of said bag. 
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[0028] In the situation where the hazardous product is 
a water soluble salt the compound may be considered 
both as electrolyte and as hazardous product. However, 
electrolytes which are not hazardous products may be 
used together with a hazardous product which is a salt. 
[0029] Among the gels contained in the systems of the 
invention as hereabove defined, some particular gels 
are preferred, especially those comprising by weight: 

5 to 93%, more preferably 25 to 80%, of the active 
ingredient (hazardous product); 
1 to 50%, more preferably 2 to 25%. of the electro- 
lyte; however the precise nature of the limits of 
amount of electrolyte are determined by the limit of 
solubility of the water soluble f ilm in the formulation 
as already defined; 

1 to 60%, more preferably 2 to 45%, of surfactant; 
0.1 to 50%, more preferably 2 to 10%, of gelling 
agent (or gellant); 

0.1 to 30%, more preferably 1 to 25%. of secondary 
thickener; 

0 to 80%, more preferably 2 to 50%, of solvent; 
0 to 20% preferably, 0.1 to 10%, of other additives 
(as hereinbefore defined); and 
a buffer able to adjust the pH of the composition in 
the range from 3 to 9 in order to improve the solubil- 
ity of the f ilm of the bag in cold water. 



[0030] As already discussed, the formulation of the 
invention may be liquid, but gels are preferred, because 
they have many favourable properties in relation to the 
objects of the invention as hereinbefore discussed. 
[0031] It is known that a gel is generally a colloid in 
which the dispersed phase has combined with the con- 
tinuous phase to produce a viscous, jelly-like product 
(i.e., continuous system); it is also a dispersed system 
consisting typically of a high molecular weight com- 
pound or aggregate of small particles in very close 
association with a liquid. In the compositions used in the 
invention, the hazardous product (i.e., active ingredient) 
may be in a soluble form, or in a dispersed form such as 
in a suspension. 

[0032] As used herein, "continuous system" means a 
material which is visually homogeneous, i.e., one which 
has the visual appearance of having only one physical 
phase, but not excluding the possibility of having small 
solid particles dispersed therein provided these parti- 
cles are small enough not to constitute a visible sepa- 
rate physical phase. 

[0033] According to a feature of the present invention, 
a gel is essentially a material which has a phase differ- 
ence phi between the controlled shear stress and the 
resulting shear strain such that tg (phi) is less than or 
equal to 1.5, preferably less than or equal to 1.2. Tg 
(phi) is the tangent of the angle phi (or phase differ- 
ence). 

[0034] The measurement of phi is made by means of 
a dynamic rheometer. Dynamic rheometers which are 



appropriate to measure phi are known and available 
commercially. They usually have a flat fixed plate and a 
rotating cone or plate, or a so-called couette measuring 
system. Other mechanical systems are also available. 
5 Generally the choice of one system or another is made 
according to the recommandations of the seller of the 
rheometer, and is adapted to the kind of compound, gel 
or liquid, which is tested. The particular choice of a spe- 
cific type of rheometer is something well known by the 
10 man skilled in the art of rheology. A rotating plate over 
another plate or a cone rotating over a plate are often 
more appropriate when a gel or a viscous liquid is 
tested. When two kinds of system for the rheometer are 
possible, similar values of phi are actually measured. 
t5 The cone (or the plate or the couette) is caused to rotate 
by means of a controlled speed motor ; the rotation is a 
sinusoidal one, i.e., the strain and the angular displace- 
ment change as a sine function with time. Tg(phi) is 
equal to the ratio G7G\ wherein : G' is the storage mod- 
20 ulus (represents the behaviour of a perfect solid) ; G" is 
the loss modulus (represents the behaviour of a perfect 
liquid). G' and G" are expressed in Pascal for a given 
rotational speed (radian per second). 
[0035] G' and G^ and thus tg(phO. may depend on the 
25 amplitude of the oscillations (percentage of strain) of the 
rheometer ; however, there is generally a so-called vis- 
coelastic plateau whereby the values G' and Q" of a gel 
do not depend substantially on the said amplitude ; this 
means that, in the conditions of the test under the vis- 
so coelastic plateau, the structure of the gel is maintained 
and no destruction of the gel into a liquid happens. Of 
course, the measurement of G* and G" of a gel is made 
under the conditions of this viscoelastic plateau, just 
because it corresponds to the normal gel structure 
35 which is precisely what is tested. 

[0036] G' and G". and thus tg(phi). may also depend 
on the speed of the oscillations (time to reach the cho- 
sen percentage of strain ; expressed as radian per sec- 
onde) of the rheometer ; however, when the gel is well 
40 structured, there is no so much variation from one 
speed to another. In order to have a reasonable meas- 
urement of the properties of a gel. it is generally pre- 
ferred to operate in conditions whereby the gel is not too 
much stressed, that is to say at speed such as 1 radian 
45 per second. Of course, measurements at higher speed 
may also be made. 

[0037] According to another particular feature of the 
invention, the components of the compositions used in 
the invention are chosen in such a way that they form a 
so material (i.e.. gel) having a viscosity of 600 to 30.000 
centipoises, more preferably of 1000 to 12,000 
centipoises (these viscosities are BrookfieW viscosities 
measured with a viscosimeter in form of a flat plate 
rotating at 20 revolutions per minute at room tempera- 
55 ture, that is to say about 23°C). 

[0038] According to a particular feature of the inven- 
tion, when the compositions used in the invention are 
liquid, their viscosity (as hereinbefore defined) is 
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between 10 and 500 centipoises, preferably of 10 and 
300 centipoises. 

[0039] According to a particular feature of the inven- 
tion, the components of the composition are chosen in 
such a way that the gels used in the invention have a 
spontaneity (as hereafter defined) less than 75, prefera- 
bly less than 25. The spontaneity is assessed according 
to the following method : A mixture of 1 ml gel with 99 ml 
water is put into a 150 ml glass tube which is stoppered 
and inverted through 180° (turned upside down). The 
number of times required to completely disperse the gel 
is called the spontaneity. 

[0040] According to one feature, the gels used in the 
invention pref erably have a density greater than 1 , pref- 
erably greater than 1 .05. 

[0041] The electrolytes which may be used in the 
invention may, for example (and as a non limiting list of 
examples), comprise a cation or mixtures of cations 
which may include : aluminium, ammonium, antimony, 
barium, bismuth, cadmium, calcium, cesium, copper, 
iron, lithium, magnesium, nickel, potassium, rubidium, 
silver, sodium, strontium, zinc or zirconium ; and of an 
anion or mixtures of anions or polyatomic anions which 
may include : acetate, aluminum sulfate, aminechlo- 
rides, aminenitrates, aminesulfate. aminethionates, 
ammonium tartrate, azide, benzenesulfonate. ben- 
zoate, bicarbonate, bisulfite, borohydride, borotartrate, 
borooxalate, bromate, bromide, butyrate, camphorate. 
carbonate, chloride, chlorite, chromate, cinnamate. cit- 
rate, cyanate, cyanide, dichromate, disilicate, dithion- 
ate, ethylsutfate, ferricyanide, ferrocyanate, 
ferrocyanide. fluoride, f luoantimonate. f luoborate, f luor- 
oacetate, fluorophosphates, fluorosulfonate, flurosili- 
cate, formaldehyde-suKoxylate, formate, furanacrylate, 
glycerophosphate, hydrogen carbonate, hydrogen sul- 
fate, hydrogen sulfite, hydrogencyanide. hydrogeno- 
phosphate. hydrogensuHate, hydrosulfite, hydroxide, 
hydroxostannate, hypochlorite, hyponitrite, hypophos- 
phite, iodate, iodide, isobutyrate, lactate, laurate, man- 
ganate, meta-aluminate, metaborate. metaperiodate, 
metasilicate, methionate, methylsulfate, mixed halides, 
molybdate. nitrate, nitrite, oleate, orthophosphate, 
orthophosphite. orthosilicate, oxalate, oxalatoferrate, 
oxide, oxides, perborate, perchlorate. permanganate, 
peroxide, peroxydisutfate. phenolsuKonate, phenoxide, 
phosphate, polybromides. polychiorides, polyfluorides, 
polyiodides, polyphosphates, polysutfides, propionate, 
pyrosuHate, pyrosulfite, salicylate, sesqui-carbonate, sil- 
icate, sorbate, stannate, stearate, succinate, sulfamate. 
suHanilate, sulfate, sulfide, sulfite, tartrate, thiocar- 
bamate, thiocyanate, thiosuKate or valerate; either in 
their coordinated, anhydrous or hydrated forms. 
[0042] Preferred electrolytes (when the hazardous 
product is not a salt) are those wherein the cation is 
inorganic, and/or those which are an inorganic salt 
[0043] As used herein, "surfactant" means an organic 
material, which is able to substantially reduce the sur- 
face tension of water which is 73 dynes/cm at 20°C. 



[0044] Preferred surfactants are water soluble or 
water dispersible surfactants, which may be nonionic or 
anionic or cationic or may have more than one of these 
characters. The surfactants) satisfy the following test; 
5 the hazardous product (50 g) and the surface-active 
adjuvant (5 g) are added to an amount of water, at 50°C, 
which is sufficient to bring the volume of the mixture to 
100 ml; the mixture is agitated so as to give a homoge- 
neous emulsion and this is left to stand for 30 minutes at 
to 50°C in a graduated cylinder, the amount of oily layer 
which may have separated out (and thus formed a dis- 
tinct liquid phase) must then be less than 20 ml. 
[0045] Preferred gels used in the invention are also 
those which contain a surfactant which has a high HLB 
is (hydrophile-lipophile balance) and which is able to form 
above 70°C. preferably above 50°C, a liquid phase with 
the active ingredient (hazardous product). 
[0046] The surfactants which may be used in the 
invention may be selected from the following list (which 
20 is non limitative; provided that the physical requirements 
of the surfactant are met) : alkanolamides, polyconden- 
sates of ethylene oxide with fatty alcohols, fatty esters, 
or fatty amines, or substituted phenols (particularly 
alkylphenols or arylphenols); block copolymers with 
25 ethoxy and propoxy groups; esters of fatty acids with 
polyols such as glycerol or glycol; polysaccharides; 
organopolysiloxanes; sorbitan derivatives; ethers or 
esters of sucrose or glucose; salts of lignosulphonic 
acids, salts of phenyl sulphonic or naphthalene sul- 
30 phonic acids, diphenyl sulfonates; alkytaryi sulfonates; 
sulfonated fatty alcohols or amines or amides; poly con- 
densates of ethylene oxide with fatty acids and their sul- 
fate or sulfonates derivatives; salts of suiphosuccinic or 
sulfossucinamic acid esters; taurine derivatives (partic- 
35 ularly alkyltaurates); betaine derivatives; phosphoric 
esters of alcohols or of polycondensates of ethylene 
oxide with phenols; and sulphate, sulphonate and phos- 
phate functional derivatives of the above compounds. 
[0047] As used herein, "gelling agent" means a mate- 
40 rial corresponding to the active ingredient in such a way 
that, when mixed, at 50/50 w/w and 25°C with water, 
where the active ingredient is either soluble or dispersi- 
ble, a gel can be obtained. Preferred gelling agents may 
be either liquid or solid at 23°C and are soluble at less 
45 than 10 % in the aqueous mixture of active ingredient 
and surfactant or simply dispersible in the aqueous mix- 
ture. 

[0048] More specifically organic water soluble gums 
and resins which may be used in the invention as gelling 
so agents include, but are not limited to the following : algi- 
nates, alky! and hydraxyaikyicellulose, carboxym ethyl- 
cellulose, carrageenan, guar gum, agar, gum arabic, 
gum ghatti, gum karaya, gum tragacanth, hydroxyethyl- 
cellulose, hydroxypropylcellulose, locust bean gum, 
55 pectins, polyacryiamide, polyacrylic acid, polyethylene 
glycol, poly(ethylene oxide), polyvinyl alcohol, polyvi- 
nylpyrrolidone, starch, tamarind gum, and xanthan gum. 
[0049] The gelling agents can be inorganic as well. 
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Examples include, but are not limited to, the following : 
natural clays like kaolins, serpentines, smectites 
(morrtmorillonKes), benton'rtes, illrtes, glauconite, chlo- 
rites, vermiculites. mixed-layer clays, attapulgite. 
saponite and sepiolite. Synthetic clays such as syn- 5 
thetic smectic clays, silicates and fluorosilicates may 
also be used. 

[0050] As used herein, "hazardous product" means a 
product which may cause damage to the environment or 
be injurious to a person handling it. According to one 10 
main and preferred feature of the invention, the hazard- 
ous product is an active ingredient which is an agro- 
chemical, and more precisely a plant protection agent or 
pesticide (particularly herbicide, insecticide, fungicide, 
acaricide or nematocide) or a plant growth regulator or is 
plant nutrient or an adjuvant for the activity for plants as 
activity promoters including penetrating agents, syner- 
gists, antidotes, sticking agents, spreaders, activators, 
compatibirrty agents. The invention is not limited to 
some specific agrochemicals; a list of many insecti- 20 
cides, nematicides, herbicides, fungicides, acaricides. 
and plant growth regulants, and their corresponding 
ammonium and mono-/di- valent metal salts, and amine 
salts or their acid salts which can be used in the inven- 
tion is given hereafter: 25 

1-Naphthylacetic acid. 2,4,5-T, 2-(2-chlorobenzyl)- 
4-dimethyM ,2-oxazolidin-3-one, Acetochlor, 
Alachlor, Aldrin, Alphacypermethrin, Ametryn, Ami- 
traz, Amitrole, Anilofos. Asulam, Atrazine, Azinphos 30 
and its derivatives, Barban, Bentazole, Bentazone, 
Benzoyiprop-Ethyi, B'rfenox, Bifenthrin, Binapacryl, 
Bitertanol, Bromoxynil. Bupirimate, Butachlor, 
Butraiin. Carbaryl. Carbetamide, Carbosulfan, 
Chlordane, Chlordimeform, Chlorfenvinphos. Chlo- & 
rfluazuron, Chlorothalonil, Chlorpyralid. Chlorpyri- 
fos, Chlorsulfuron, Cinmethylin, Clomazone, 
Cyanazine. Cycloxydim, Cycocel, Cyfluthrin, Cyha- 
lothrin, Cypermethrin, Deltamethrin, Demeton, 
Demeton-S-Methyl, Desmedipham, Diallate, Diazi- 40 
non, Dichlone, Dichlorophen, Dichlorprop. Dichlor- 
vos, Diclofop-methyl, Dicofol, Dicrotophos, Dieldrin, 
Diethatyl-Ethyl, D'rfenoconazole, DHIufenican, 
Dimethachlor, Dimethametryn, Dimethoate. Dino- 
cap, Dinoseb Acetate, Dinoseb. Dinoterb, Diox- 45 
acarb, DisuHoton, Dodemorph Acetate, Ebufbs. 
Ed'rfenphos, Endosulfan, Endrin, EPN, Esfenvaler- 
ate, Ethiofencarb, Ethion, Ethirimol, Ethofumesate, 
Ethoprophos. Ethoxyquin, Etrimfos. Fenethanil, 
Fenitrothion. Fenobucarb, Fenoxaprop-Ethyl, Fen- so 
propathrin, Fenpropidin, Fenpropimorph, Fensul- 
fothion, Fenthion, Fenvalerate, Flamprop and Its 
Derivatives, Fluazifop-p-butyl, Fluazifop-butyl, 
Fluchloralin, Flucytrinate, Flumetralin, 
Fluometuron, Ruoroglycofen-Ethyl, Fluotrimazole, ss 
Flusilazol, Fluvalinate, Formothion, Furathiocarb, 
Giufosinate-Ammonium, Heptachlor, Hezpteno- 
phos, Hydroprene, Imazethapyr, lodofenphos, lax- 



ynil, tprobenfos, Iprodione, Isazophos, Isofenphos, 
Isoprocarb, Isoproturon, Lambda-Cyhatothrin , Lin- 
dane, Linuron, Malathion, Mancozeb, MCPP, Meco- 
prop, Mephosfolaa Merphos, Metalaxyl, 
Methacrifbs. Methamidophos. Methidathion, Meth- 
omyl, Methroprene. Methyl Isothiocyanate. Methyl- 
parathion, Metolachlor, Metribuzin, Metsulfurpn. 
Mevinphos, Mexacarbate, Miclobutanil, Molinate, 
Monalide, Monolinuron, Napropamide. Nitrofen, 
Omethoate, Oryzalin, Oxadiazon, Oxydemeton- 
Methyt, Oxyfluorfen, Parathion. Parathion-Methyl. 
Penconazole, Pendimethalin, Permethrin, Phen- 
isopham, Phenmedipham, Phorate, Phosalone, 
Phosfolan, Phosphamidon. Phoxim, Piperophos. 
Pirimicarb, Pirimiphos-Ethyl, Pirirraphos-Methyl, 
Pretilachlor, Prochloraz, Profenofos, Profluralin, 
Promecarb, Prometon, Prometryn, Propachlor, Pro- 
panil, Propargite, Propetamphos, Propham, Propi- 
conazole. Propoxur . Propyl 3-Tert- 
Butylphenoxyacetate, Propyzamide, ProsuHocarb, 
Protiophos, Pyrazophos, Quinalphos, Quintozene. 
Quizalofop-Ethyl. Sethcxydim, SN-106279. Sulpro- 
fos, Tebuconazole, Tebutam, Tebuthiuron, Telluben- 
zuron, Tefluthrin, Temephos, Tetrachlorvinphos, 
Thiobencarb, Thiodicarb, Tiometon. Tralkoxydim, 
Tri-Allate, Triadimefon, Triadimenol, Triazophos, 
Tribufos, Trichloronat. Tridemorph. Trifluralin, and 
Triforine, Vamidothion. 

(2-Naphthyloxy)acetic acid, 2,3,6-TBA, 2,4,5-T, 2,4- 
D, 2,4-DB, 2,4-DES, 2,4-DP, 2-(1-Naphthyl)acetiC 
acid, 2-Phenylphenol. 4-lndol-3-yl-butyric acid, Aci- 
fluorfen, Alloxydim, Ammonium sulphamate, Ben- 
zolin, Bordeaux mixture, Bromacil, Bromoxynil, 
Butylamine. Chloramben, Chlorfenac, Chlorme- 
quat, Chloroacetic acid, Chlorphonium, Dalapon, 
Daminozide, Dicamba, Dichlorophen. Difenzoquat, 
Dikegulac. Dimethylarsinic acid, Dinoseb, Dinoterb, 
Diquat, DNOC, Dodine, Endothal. Ethephon, 
FenaminosuK, Fenopop. Fluoroacetamide, Formal- 
dehyde. Fosamine, Fosetyl, Qibberellic acid, Glu- 
fosinate, Glyphosate, Imazalil, Imazapyr, 
Imazaquin. lndol-3-ylacetic acid, laxynil, Kasuga- 
mycin, Maleic anhydride, MCPA. MCPB. Mecoprop. 
Mepiquat, Mercuric chloride, Mercurous chloride, 
Metham, Methylarsonic acid, Mevinphos, Monocro- 
tophos, Nabam, Naphtenic acid, Naptalam, Nico- 
tine, Oxamyi, Paraquat, Pentachlorophenol, 
Phosfolan, Phosphamidon, Picloram, Piproctanyl, 
Polyoxin, Propamocarb, Sodium chlorate, Sodium 
fluoride, Sodium f luoroacetate, Sodium hexafiuor- 
silicate, Strychnine, TEPP. Triclopyr and Validamy- 
cin. 

[0051 ] Agrochemical6 which are in the form of salts or 
water soluble salts may be, generally, simple amines 
derivatives or ammonium or monovalent metal or acid 
halide or sulfate derivatives. The active ingredients 
which are in a salt form, may be more particularly in the 
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form of a salt of an amine or of ammonium, sodium, 
potassium, lithium, ammonium, aikanolamines, and 
simple alkyl or fatty amines. Salts of glyphosate or 2,4- 
D are preferred, as well as isopropylammonium salt of 
glyphosate. 

[0052] The following derivatives of these agrochemi- 
cals are found to be feasible (but is not limited to) : ben- 
zoate . phenate. mono-and di- carboxylate. alkylamine 
salt, quaternary ammonium salt, phosphonium salt, 
hydrogen sulfate salt, pyrazolium salts, arsinate. guani- 
dine, benzenediazosulfonate, acetamide, phosphonate, 
phosphinate, imidazole, piperidinium, carbamate, 
arsonate, vinyl phosphate, dithiocarbamate, naphthyla- 
cetate, bypyridinium, pyrophosphate, pyridyloxyacetate, 
phosphorothioate. 

[0053] In order to assess whether a surface-active 
adjuvant possesses dispersing properties and may be a 
dispersant according to the invention, the following test 
is carried out : an aqueous suspension (100 ml) con- 
taining kaolin or atrazine (50 g), in the form of solid par- 
ticles having a particle size between 1 and 10 microns, 
and surfactant (surface-active adjuvant) (5 g) is left to 
stand at 20°C for 30 minutes in a graduated cylinder. 
After standing, nine-tenths (9/10) of the volume of the 
suspension, situated in the upper part of the suspen- 
sion, is removed, without agitation, and the solids con- 
tent (residue after evaporation of the water) of the 
remaining one-tenth (1/10) is measured. This solids 
content must not exceed 12 % by weight of the solids 
content of 100 ml of the suspension on which the test is 
carried out. Kaolin is used when the dispersing agent is 
able to disperse a hydrophilic solid. Atrazine is used 
when the dispersing agent is^able to disperse a hydro- 
phobic solid. 

[0054] The dispersant which may be used in the 
invention includes, but is not limited to, the following : 
salts of lignosulfonic acids such as calcium lignosul- 
fonate, salts of phenyl sulfonic or naphthalene sulfonic 
acids, condensed naphthalene sulfonic acid; poly con- 
densates of ethylene oxide with fatty alcohols or fatty 
acids or fatty esters or fatty amines, or substituted phe- 
nols (particularly alkylphenols or arylphenols); salts of 
sulfosuccinic acid esters, such as sodium sulfosucci- 
nate; taurine derivatives (particularly alkyltaurates); 
phosphoric esters of alcohols or of polycondensates of 
ethylene oxide with phenols; esters of polyols and of 
fatty acids or sulfuric acid or sulfonic acids or phos- 
phoric acids; glyceryl esters, especially esters with fatty 
acids such as glyceryl stearate; ethylene glycols and 
the like. 

[0055] The secondary thickener is a compound which 
increases the viscosity of a gel or a liquid. The second- 
ary thickener which may be used includes, but is not lim- 
ited to, the following : alkyl and hydroxyalkylcellulose, 
carboxymethylcellulose, hydroxyethylcellulose, hydrax- 
ypropylcellulose, locust bean gum, polyacrylamide, 
polyacrylic acid, polyethylene glycol, polyethylene 
oxide), polyvinyl alcohol, polyvinylpyrrolidone, vinylpyr- 



rolidonemaleic anhydride copolymers, vinyipyrrolidone- 
vinyl acetate copolymers, methyl vinyl ethermaleic 
anhydride copolymers, alkylated vinytpyrrolidone poly- 
mers, starch, xantham gum, glycols, silica, titanium 
5 dioxide and zeolites. They may have a synergistic effect 
with the gellant in raising viscosities of the liquid mixture 
or gel. 

[0056] The compositions contained in the containeri- 
sation systems of the invention can be prepared or 
to manufactured by any known method. A convenient way 
is to mix together the different constituents of the mix- 
ture/composition and to stir them, optionally with grind- 
ing or milling and/or heating. The constituents of the 
composition may be added and mixed randomly or 
is added in several various manners which more conven- 
iently achieve the desired gel properties. As is known to 
one of ordinary skill in the art, such addition may 
depend upon the physical and chemical nature of the 
individual constituents, their combination(s), and the 
20 desired final gel. In this regard, sometimes it is easier to 
operate with a slow addition of the constituents of the 
composition. 

[0057] The chemical nature of the enveloping film con- 
stituting the bags which may contain the composition 
25 can vary quite widely. Suitable materials are water solu- 
ble (or possibly water dispersible) materials which are 
insoluble in the organic solvents used to dissolve or dis- 
perse the agrochemical active ingredient Specific suita- 
ble materials include polyethylene oxide, such as 
30 polyethylene glycol; starch and modified starch; alkyl 
and hydroxyalkylcellulose, such as hydroxymethylcellu- 
lose. hydroxyethylcellulose, hydroxypropyl cellulose; 
carboxymethylcellulose; polyvinylethers such as poly 
methyl vinylether; poly(2.-4-<Jimethyl-6-triazolyethyl- 
35 ene); poly(vinylsurfonic acid); polyanhydrides; low 
molecular weight melamine-formaklehyde resins; low 
molecular weight urea-formaldehyde resins; poly(2- 
hydraxyethyl methacrylate); polyacrylic acid and its 
homologs; but preferably the enveloping film comprises 
40 or is made from polyvinylalcohol (PVA). Mixtures of pol- 
ymers or multilayered films may also be used. 
[0058] As hereabove discussed, the choice of a spe- 
cific material for the film of the water-soluble bag may be 
coordinated with the choice of the electrolyte. More 
45 preferably, the polymer of the film is chosen in such a 
way that a sample of the film, after immersion in an 
aqueous solution of the electrolyte during one day (the 
conditions of this immersion are 6uch that the film is not 
dissolved at all during this test), remains water soluble 
so in pure water at 20°C. 

[0059] Preferred material for constituting the bags for 
the gels of the invention are polyethylene oxide or meth- 
ylcellulose. or polyvinylalcohol. When polyvinylalcohol 
is used, it is advantageously a 40-100 %, preferably 80- 
55 99 % alcoholysed or hydrolysed, polyvinyl acetate film. 
[0060] The water soluble f ilms which are used to make 
the water soluble bags are known. In order to make a 
bag, the film needs to be shaped (possibly partially 
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sealed) and then filled with the gel. Generally the gels 
are able to flow, even if it is a slow rate due to the high 
viscosity. The container which is used to contain the 
gels was not used up to now in the agriculture field. 
[0061] The size of the bag is such that the final (full) 
bag has a volume generally comprised between 50 mi 
and 3000 ml, particularly between 150 ml and 1000 ml. 
The particular size may depend on the normal rate of 
the active ingredient. 

[0062] The thickness of the wall of the bags in the 
invention is generally between 5 and 500 microns, pref- 
erably 10 and 150 microns. 

[0063] According to another feature, the bag of the 
invention is filled to at least 60% of capacity with the 
agrochemical composition-containing substance, more 
preferably to at least 70% of capacity, still more prefera- 
bly 80 to 99% of capacity and most preferably 85 to 95% 
of capacity. The bag is preferably not filled to complete 
capacity because the unused capacity gives the bag 
shock resistance, i.e., resistance to breakage when 
dropped, transported or stored. This unused capacity 
may or may not contain air or an inert gas. An absence 
of air or inert gas in the unused capacity further 
improves shock resistance. However, in deciding how 
much unused capacity, or absence of air or inert gas, to 
provide, the advantages of shock resistance must be 
balanced against the need, if any. for shock resistance 
and the cost of providing shock resistance. For exam- 
ple, if the bag is stored and/or transported in a shock 
absorbing container, then it may not be as helpful to pro- 
vide this unused capacity. 

[0064] Also, the capacity to which the bag is filled, and 
whether the unused capacity does or does not contain 
air or inert gas. is affected by whether it is desired to 
have the bag sink or float. Whether the bag sinks or 
floats will depend not only on the unused capacity, but 
also on the density of the bag contents. 
[0065] When filled with the formulation hereinbefore 
described, the bag has to be finally sealed, generally 
heat sealed, to be closed and/or hermetically sealed. 
[0066] The following examples are given for illustrative 
purposes and should not be understood as restricting 
the invention. 

[0067] In, these examples, the surfactant satisfies to 
the test requirement hereabove defined, and, where a 
gel is described, tg (phi) is less than 1 .5 . 

EXAMPLE 1 



was dissolved or dispersed. 

[0070] The BrooWieH viscosity of the mixture is 200 
centipoises. 

[0071 ] The emulsion stability was good in the herea- 
5 bove described test. 

[0072] 900 g of this liquid are put into a 1 liter bag 
made of a film of PVA (88 % hydrolysed polyvinyl ace- 
tate; cold water soluble; thickness: 55 microns). The 
bag, which was almost full (about 95 % v/v), was heat 
10 sealed. The density both of the liquid and of the bag 
containing the liquid was 1 .1 . This bag was then stored 
at room terrperature for 2 months. No breaking or leak- 
age was observed. 

[0073] A bag identical in composition, capacity and 
is contents to the hereabove-described bag containing 
1,000 g of the liquid was prepared. This bag was put 
into a tank containing water under gentle agitation (that 
is to say such as that obtained with pump recycling), it 
was dispersed within a 2 minutes. There was no clog- 
20 ging in the f ilter which was a 1 00 mesh screen. 



EXAMPLE 2 

[0074] The procedure of example 1 was repeated, 
25 except that the following adjuvant was used to get an 
aqueous gel : 

Gelling agent : montmorillonite 2 % 
The amount of water is reduced to 43 % 

30 

[0075] The Brookfield viscosity of the gel was 2000 
centipoises 

[0076] The emulsion stability was good in the above 
described test. 

as [0077] 1000 g of this gel was put into a 1 Titer bag 
made of a film of PVA (88 % hydrolysed polyvinyl ace- 
tate; cold water soluble, thickeness : 55 microns). The 
bag, which was almost full (about 95 % v/v), was heat 
sealed. The density both of the gel and of the bag con- 

40 taining the gel was 1.15. 

[0078] The bag was then dropped 1 0 times from 1 .2 
m. above the ground. No breaking or leakage was 
observed. 

[0079] The bag was put into a tank containing water 
45 under gently agitation (that is to say such as that 
obtained with pump recycling). It was dispersed within a 
3 minute interval. There was no clogging in the fitter 
which was a 1000 mesh screen. 



[0068] A liquid composition is made by stirring at 25°C so 
a mixture of : 

active ingredient: (2,4-dichlorophenoxy) acetic acid 
dimethyiamine : 50 % 

Electrolyte : sodium sulfate, anhydrous 5 % & 
Water: 45% 

[0069] The mixture was stirred until each component 



EXAMPLE 3 

[0080] The procedure of example 2 was repeated, 
except the following active ingredient was used : 

Active ingredient : 4-(2,4-dichlorophenoxy)butyrate, 

diethanolamine 57.0 % 

The amount of water is reduced to 36 % 



8 



15 



EP 0 518 689 B1 



16 



[0081] The Brookfield viscosity of the gel was 3000 
centipoises 

[0082] The emulsion stability was good in the above 
described test. 

[0083] 1000 g of this gel was put into a 1 liter bag s 
made of a film of PVA (88 % hydrolysed polyvinyl ace- 
tate; cold water soluble;thickness : 55 microns). The 
bag, which was almost lull (95 % v/v), was heat sealed. 
The density both of the gel and of the bag containing the 
gel was 1.14. 10 
[0084] The bag was then dropped 10 times from 1 .2 
meter above the ground. No breaking or leakage was 
observed. 

[0085] The bag was put into a tank containing water 
under gently agitation (that is to say such as that is 
obtained with pump recycling). It was dispersed within a 
3 minutes interval. There was no clogging in the filter 
which was a 100 mesh screen. 

EXAMPLE 4 20 

[0086] The procedure of example 1 was repeated, 
except the following adjuvant was used to get an aque- 
ous gel : 

25 

Gelling agent : xanthan gum 2 % 
The amount of water is reduced to 43 % 

[0087] 1000 g of this get was put into a 1 liter bag 
made of a film of PVA (88 % hydrolysed polyvinyl ace- so 
tate; cold water soluble; thickness: 55 microns). The 
bag, which was almost full (about 95 % v/v), was heat 
sealed. The density both of the gel and of the bag con- 
taining the gel was 1.15 . 

[0088] The bag was then dropped 1 0 times from 1 .2 35 
meter the ground. No breaking or leakage was 
observed. 

[0089] The bag was put in a tank containing water 
under gently agitation (that is to say such as that 
obtained with pump recycling) . It was dispersed within a *o 
2 minutes interval. There wa no clogging in the f ilter with 
was a 100 mesh screen. 

EXAMPLES 

46 

[0090] An aqueous gel composition was made by wet 
milling at 25°C a mixture of : 

Active ingredient : atrazine 40 % 
Electrolyte : sodium tripolyphosphate, anhydrous 5 so 
% 

Anionic EmulsH ier : phosphate ester 2 % 
Nonionic emulsif ier; nonylphenol ethaxylate : 2 % 
Gelling agent : montmorilionite : 1 % 
Water: 50% 55 

[0091] The mixture was ground to 5 microns particle 
size and homogeneous. 



[0092] The Brookfield viscosity of the gel was 1500 
centipoises. 

[0093] 1000 g of this gel was put into a 1 liter bag 
made of a film of PVA (88 % hydrolysed polyvinyl ace- 
tate; cold water soluble; thickness: 55 microns). The 
bag, which was almost full (about 95 % v/v), was heat 
sealed. The density both of the gel and of the bag con- 
taining the gel was 1.2 . 

[0094] The bag was stored at room temperature for 6 
months. No breaking or leakage was observed. 
[0095] A bag identical in composition, capacity and 
contents to the hereabove-described bag was pre- 
pared. This bag was put into a tank containing water 
under gentle agitation (that is to say such as that 
obtained with pump recycling). It was dispersed within a 
10 minutes interval. There was no clogging in the filter 
with was a 100 mesh screen. 

EXAMPLE 6 

[0096] The procedure of example 5 was repeated, 
except the following active ingredient and adjuvants 
were used : 

active ingredient: carbaryl 46 % 
Electrolyte : ammonium sulfate 6 % 
Gelling agent : colloidal magnesium aluminum sili- 
cate 0.4% 

Dispersant : sodium alkyl naphthalene sulfonate 
1.5% 

Thickener : xanthan gum 0.05 % 

[0097] The Brookfield viscosity of the gel was 2000 
centipoises. 

[0098] The emulsion stability was good in the above 
described test. 

[0099] 1000 g of this gel was put into a 1 liter bag 
made of a film of PVA (88 % hydrolysed polyvinyl ace- 
tate; cold water soluble; thickness: 55 microns). The 
bag, which was almost full (about 95 % v/v). was heat 
sealed. The density both of the gel and of the bag con- 
taining the gel was 1.13 . 

[01 00] The bag was then dropped 10 times form 1 .2 
meter above the ground. No breaking or leakage was 
observed. 

[0101] The bag was put in a tank containing water 
under gently agitation (that is to say such as that 
obtained with pump recycling). It was dispersed within a 
3 minutes interval. There was no clogging in the filter 
with was a 100 mesh screen. 

EXAMPLE 7 

[0102] The procedure of example 5 was repeated, 
except that the following active ingredient and adjuvants 
were used : 

active ingredient: 2,4-dichlorophenaxyacetic acid, 
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40.0% 

Electrolyte : potassium chloride 9.0 % 
Gelling agent : colloidal smectite 1.0 % 
Anionic emulsif ier : phosphate 2.0 % 

[0103] The Brookfield viscosity of the gel was 1500 
centipoises. 

[0104] The emulsion stability was good in the above 
described test 

[0105] 1000 g of this gel was put into a 1 liter bag 
made of a film of PVA (88 % hydrolysed polyvinyl ace- 
tate; cold water soluble; thickness: 55 microns). The 
bag, which was almost full (about 95 % v/v), was heat 
sealed. The density both of the gel and of the bag con- 
taining the gel was 1.10. 
[01 06] The bag was then dropped 1 0 times form 1 .2 
meter above the ground. No breaking or leakage was 
observed. 

[0107] The bag was put into a tank containing water 
under gently agitation (that is to say such as that 
obtained with pump recycling). It was dispersed within a 
3 minutes interval. There was no clogging in the filter 
which was a 100 mesh screen. 

EXAMPLE 8 

[01 08] An oil in water emulsion liquid composition was 
made by homogenization at 25°C a mixture of : 

Active ingredient : 2,4 D isooctyl ester : 50.0 % 
Electrolyte : ammonium sulfate 5.0 % 
Thickener : titanium dioxide 2.0 % 
Nonionic emulsifier : nonylphenol ethoxylate 3.0 % 
Water : 40 % 

[0109] The Brookfield viscosity of the homogeneous 
mixture was 500 centipoises. 
[0110] 1000 g of this liquid was put into a 1 liter bag 
made of a film of PVA (88 % hydrolysed polyvinyl ace- 
tate; cold water soluble; thickness: 55 microns). The 
bag, which was almost full (about 95 % v/v), was heat 
sealed. The density both of the liquid and of the bag 
containing the liquid was 1.1. 
[01 1 1 ] The bag was then stored at room temperature 
for 2 months.No breaking or leakage was observed. 
[0112] A bag identical in composition, capacity and 
contents to the hereabove-described bag was pre- 
pared. Thi6 bag was put into a tank containing water 
under gentle agitation (that is to say such as that 
obtained with pump recycling). It was dispersed within a 
2 minutes interval. There was no clogging in the filter 
which was a 100 mesh screen. 

Claims 
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1 . A containerisation system comprising a water solu- 
ble or water dispersible bag containing a composi- 
tion which is a liquid or a gel comprising: 



a hazardous product; 
from 5 to 55% by weight of water; and 
an effective amount of an electrolyte which is 
an inorganic salt, the amount of electrolyte 
being sufficient to provide or to improve the 
insoltbilrty in the composition of the f ilm consti- 
tuting the wall of the bag, the electrolyte being 
distributed homogeneously throughout the 
composition. 

2. A containerisation system according to claim 1 
wherein the hazardous product is an agrochemical. 

3. A containerisation system according to claim 1 or 2 
wherein the hazardous product is a pesticide, a her- 
bicide, an insecticide, a fungicide, an acaricide or a 
nematocide. 

I. A containerisation system according to any one of 
the preceding claims wherein the composition com- 
prises from 40 to 50% by weight, water. 

5. A containerisation system according to any one of 
the preceding claims wherein the hazardous prod- 
uct is distinct from the electrolyte. 

6. A containerisation system according any one of 
claims 1 to 4 wherein the hazardous product and 
the electrolyte are the same. 

7. A containerisation system according to any one of 
the preceding claims wherein the (imposition fur- 
ther comprises one or more of the following: 

at least one surfactant, a thickener and/or a 
gelling agent an organic solvent, a dispersant, 
a secondary thickener, a stabilizer, an anti- 
foaming agent, a buffer or an antifreezing 
agent 

8. A containerisation system according to any one of 
the preceding wherein the hazardous product and 
the film of the wall of the water soluble bag are such 
that a sample of the film, after immersion in an 

45 aqueous solution of the electrolyte during one day 
at 25°C, remains water soluble in pure water at 
20°C. 

9. A containerisation system according to any one of 
so the preceding claims wherein the composition com- 
prises by weight: 

5 to 93% of hazardous product; 
1 to 50% of electrolyte; 
55 1 to 60% of surfactant; 

5 to 55% of water; 
0.1 to 50% of gelling agent; 
0.1 to 30% of secondary thickener; 



40 



10 



19 



EP 0 518 689 B1 



20 



0 to 80% of solvent which is miscible with or 

dispersive in water; 

0 to 25% of dispersant; 

0 to 20% of other additives; and optionally, 

a buffer able to adjust the pH of the composi- s 

tion with the range from 3 to 9. 

10. A containerisation system according to claim 9 
wherein the composition comprises by weight: 

10 

25 to 80% of hazardous product; 
2 to 25% of electrolyte; 
2 to 45% of surfactant; 
8 to 55% of water; 
2 to 10% of gelling agent; 

1 to 25% of secondary thickener; 

2 to 50% of solvent; 
2 to 8% of dispersant; and 
0.1 to 10% of other additives. 

11. A containerisation system according to any one of 
the preceding claims wherein the composition is a 
liquid. 

12. A containerisation system according to any one of 25 
the preceding claims wherein the hazardous prod- 
uct is dissolved in the composition. 
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13. A containerisation system according to any one of 
claims 1 to 11 wherein the hazardous product is 
dispersed in the composition. 

14. A containerisation system according to any one of 
claims 1 to 10 wherein the composition is a gel. 

15. A containerisation system according to claim 14 
wherein the gel has a phase difference phi between 
the controlled shear stress and the resulting shear 
strain such that tg(phi) is less than or equal to 1 .5. 

16. A containerisation system according to claim 14 or 
15 wherein the gel has a BrooWield viscosity of 600 
to 30.000 centipoise. 

1 7. A containerisation 6ystem according to claim 1 4, 1 5 45 
or 16 wherein the gel has a spontaneity less than 
75. 

18. A containerisation system according to any one of 
the preceding claims, wherein the electrolyte com- so 
prises: 

a cation or mixtures of cations selected from: 
aluminium, ammonium, antimony, barium, bis- 
muth, cadmium, calcium, cesium, copper, iron, ss 
lithium, magnesium, nickel, potassium, rubid- 
ium, silver, 6odium, strontium, zinc and zirco- 
nium; and 



an anion or mixture of anions selected from: 
acetate, aluminium sulfate, azide, bicarbonate, 
bisulfite, borohydride, borooxalate, bromate, 
bromide, carbonate, chloride, chlorite, chro- 
mate, cyanate, cyanide, dichromate, disilicate, 
dithionate, ferricyanide, ferrocyanate, ferrocya- 
nide, fluoride, fluoantimonate, fluoroborate, 
fluorophosphate. fluorosulfonate, flurosilicate. 
hydrogen carbonate, hydrogen sulfate, hydro- 
gen sulfite, hydrogencyanide, hydrogenophos- 
phate. hydrogensulfate, hydrosulfite, 
hydroxide, hydroxostannate, hypochlorite, 
hyponitrite, hypophosphite, iodate, iodide, 
manganate, meta-aluminate, metaborate. 
metaperiodate, metasilicate, mixed halides, 
molybdate, nitrate, nitrite, orthophosphate. 
orthophosphite, orthosilicate, oxalate, oxalatof- 
errate, oxide, perborate, perchlorate, perman- 
ganate, peroxide, peroxydisulfate, phosphate, 
polybromide, polychioride. polyfluoride, polyio- 
dide. polyphosphate, polysulfide, pyrosulfate, 
pyrosutfite, sesqui-carbonate, silicate, stan- 
nate, sulfamate. sulfate, sulfide, sulfite, thiocy- 
anaate orthiosutfate. 

19. A containerisation system according to any one of 
the preceding claims wherein the surfactant is able 
to form above 70°C a liquid phase with the hazard- 
ous product. 

20. A containerisation system according to any one of 
the preceding claims wherein the wall of the bag 
comprises polyethylene oxide, methylcellulose or 
polyvinyl alcohol. 

21. A containerisation system according to claim 20, 
wherein the wall of the bag comprises 40 to 100% 
hydrolysed or alcoholysed polyvinylacetate. 

22. A containerisation system according to any one of 
the preceding claims wherein the bag has a vol- 
ume, when filled, from 50 to 3,000 ml. 

23. A containerisation system according to any one of 
the preceding claims wherein the bag is filled with 
the composition to at least 60% of capacity. 

24. A containerisation system according to claim 23, 
wherein the bag is filled with the composition to 85 
to 95% of capacity. 

25. Use in a containerisation system comprising a 
water soluble or water dispersible bag containing a 
corrposition which is a liquid or a gel, of an electro- 
lyte in the composition to provide or to improve the 
insolubility in the composition of the f ilm constituting 
the wall of the bag, the composition comprising: 
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a hazardous product; 
from 5 to 55% by weight of water; and 
electrolyte distributed homogeneously through- 
out the composition. 

Use according to claim 25 wherein the containeri- 
sation system is as defined in any one of claims 1 to 
24. 
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8. Behaitersystem nach einem der vorangehenden 
AnsprOche, wobei das gefahrliche Produkt und die 
Folie der Wand des wasserlOslichen Behaiters so 
sind, daB eine Probe der Folie nach dem Eintau- 
chen in eine waBrige LOsung des Elektrolyten wah- 
rend eines Tages bei 25°C in reinem Wasser von 
20°C toslich Weibt 

9. Behaitersystem nach einem der vorangehenden 
AnsprOche, wobei das MMel, bezogen auf das 
Gewicht, umfaBt: 



Behaitersystem, umfassend einen in Wasser lOsli- 
chen Oder in Wasser dispergierbaren Beutel enthal- 
tend ein Mittel, das eine FlOssigkeit oder ein Gel ist, 
umfassend 15 



4. 



ein getahrliches Produkt, 
5 bis 55 Gew.-% Wasser und 
eine wirksame Menge eines Elektrolyten, der 
ein anorganisches Salz ist, wobei die Menge 
an Elektrolyt ausreichend ist urn die UnlCslich- 
keit der die Wand des Beutels bildenden Folie 
in dem Mittel zu erzeugen oder zu verbessem, 
und der Elektrolyt homogen in dem Mittel ver- 
teitt ist 



Behaitersystem nach Anspruch 1, wobei das 
gefahrliche Produkt eine landwirtschaftliche Che- 
mikalie ist. 

Behaitersystem nach Anspruch 1 oder 2, wobei das 
gefahrliche Produkt ein Pestizid. ein Herbizid, ein 
Insektizid, ein Fungizid, ein Acarizid oder ein 
Nematozid ist 

Behaitersystem nach einem der vorangehenden 
AnsprOche. wobei das Mittel 40 bis 50 Gew.-% 
Wasser umfaBt. 

Behaitersystem nach einem der vorangehenden 
AnsprOche, wobei das gefahrliche Produkt von dem 
Elektrolyt unterschieden ist. 

Behaitersystem nach einem der AnsprOche 1 bis 4, 
wobei das gefahrliche Produkt und der Elektrolyt 
gleich sind. 

Behaitersystem nach einem der vorangehenden 
AnsprOche, wobei das Mrttel zusatzlich eine oder 
mehrerederfolgenden Substanzen umfaBt: 

mindestens ein grenzfiachenaktives Mittel, ein 
Verdickungsmittel und/oder ein Gelbildungs- 
mittel, ein organisches LOsungsmittel. ein Dis- 
pergiermittel, ein zweites Verdickungsmittel, 
einen Stabilisator, ein Antischaummittel, einen 
Puffer oder ein Frostschutzmittel. 



5 bis 93 % gefahrtiches Produkt, 
Ibis 50% Elektrolyt 
1 bis 60 % grenzfiachenaktives Mittel, 
5 bis 55% Wasser, 
0,1 bis 50 % gelbildendes Mittel, 
0,1 bis 30 % zweites Verdickungsmittel, 
o" bis 80 % LOsungsmittel, das mit Wasser 
20 mischbar oder in Wasser dispergierbar ist, 

0 bis 25 % Dispergiermittel, 
0 bis 20 % andere Additive, und gegebenen- 
fails 

einen Puffer, der den pH-Wert des Mittels in 
25 den Bereich von 3 bis 9 einstellen kann. 

10. Behaitereystem nach Anspruch 9, wobei das Mrttel, 
bezogen auf das Gewicht umfaBt: 

30 25 bis 80 % getahrliches Produkt 

2 bis 25% Elektrolyt 
2 bis 45 % grenzfiachenaktives Mittel, 
8 bis 55% Wasser, 
2 bis 10 % gelbildendes Mittel, 
as 1 bis 25 % zweites Verdickungsmittel, 

2 bis 50 % LOsungsmittel, 
2 bis 8 % Dispergiermittel und 
0,1 bis 10 % andere Additive. 

40 11. Behattersystem nach einem der vorangehenden 
AnsprOche. wobei das Mittel eine FlOssigkeit ist. 

12. Behaitersystem nach einem der vorangehenden 
AnsprOche, wobei das gefahrliche Produkt in dem 
Mittel gelOst ist. 



45 
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13. Behaitersystem nach einem der AnsprOche 1 bis 
11, wobei das gefahrliche Produkt in dem Mittel 
dispergiertist 

14. Behattersystem nach einem der AnsprOche 1 bis 
10, wobei das Mittel ein Gel ist. 

15. Behaitersystem nach Anspruch 14, wobei das Gel 
eine PhasendWerenz 9 zwischen der kontrollierten 
Scherspannung und der resuttierenden Schiebung 
aufweist, so daB tg(<p) Weiner oder gleich 1 ,5 ist. 
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16. Behaitersystem nach Anspruch 14 oder 15, wobei 
das Gel eine BrookfieW-Viskositat von 600 bis 30 
000 cP aufweist. 

17. Behaitersystem nach Anspruch 14, 15 oder 16, 
wobei das Gel eine Spontaneity von weniger als 
75 aufweist. 

18. Behaitersystem nach einem der vorangehenden 
AnsprOche, wobei der Elektrolyt umfaBt: 
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AnsprOche, wobei der Beutel, wenn er gefOIlt ist. 
ein Volumen von 50 bis 3 000 ml hat. 

23. Behaitersystem nach einem der vorangehenden 
AnsprOche, wobei der Beutel zu mindestens 60 % 
seiner Kapazitat mit dem Mittel gefOIlt ist. 

24. Behaitersystem nach Anspruch 23, wobei der Beu- 
tel Zu 85 bis 95 % seiner Kapazitat mit dem Mittel 
gefOIlt ist. 



ein Kation oder Gemisch von Kationen, ausge- 
wahlt aus: 

Aluminium, Ammonium, Antimon, Barium, Wls- 
mut, Cadmium, Calcium, Casium, Kupfer, is 
Eisen. Lithium, Magnesium, Nickel, Kalium. 
Rubidium, Silber, Natrium, Strontium, Zinkund 
Zirkonium, und 

ein Antion oder Gemisch von Anionen, ausge- 
wahltaus: 20 
Acetat. AluminiumsuHat, Azid, Bicarbonat, 
Bisutfrt, Borhydrid, Boroxalat, Bromat, Bromid, 
Carbonat. Chlorid, Chlorit, Chromat Cyanat. 
Cyanid, Dichromat, Disilicat. Dithionat, Fer- 
ricyanid, Ferrocyanat, Ferrocyanid, Fluorid, 25 
Fluorantimonat, Fluorborat Fluorphosphat 
FluorsuKonat, Fluorsilicat. Hydrogencarbonat. 
Hydrogensulfat Hydrogensulfit, Hydrogencya- 
nid, Hydrogenphosphat, Hydrogensulfat, 
Hydrogensulfit, Hydroxid, Hydroxostanat, 30 
Hypochlorite Hyponitrit, Hypophosphit, lodat. 
lodid, Manganat, Meta-aluminat, Metaborat, 
Metaperiodat, Metasilicat. gemischten Haloge- 
niden, Molybdat. Nitrat. Nitrit. Orthophosphat 
Orthophosphit, Orthosilicat. Oxalat Oxalate- ss 
ferrat, Oxid, Perborat, Perchlorat, Permanga- 
nat, Peroxid, Peroxydisulfat. Phosphat 
Polybromid, Pdychlorid, Polyfluorid, Polyiodid, 
Polyphosphate PolysutfkJ, Pyrosulfat Pyrosulfit, 
Sesqui-carbonat. Silicat, Stannat, Sulfamat, 40 
Sulfat, SuKkJ. SuHit. Thiocyanat oder Thiosul- 
fat. 

19. Behaitersystem nach einem der vorangehenden 
AnsprOche, wobei das grenzfiachenaktive Mittel in 45 
der Lage ist, oberhalb von 70°C mit dem gefahrli- 
chen Produkt eine f lOssige Phase Zu bilden. 

20. Behaitersystem nach einem der vorangehenden 
AnsprOche, wobei die Wand des Beutels Polyethy- so 
lenoxid, Methylcellulose Oder Polyvinylalkohol 
umfaBt. 



25. Verwendung eines Behaitersystems, umfassend 
einen in Wasser loslichen oder in Wasser disper- 
gierbaren Beutel, enthaltend ein Mittel, das eine 
FlOssigkeit oder ein Gel ist, aus einem Eleklrolyt in 
dem Mittel. urn die UnlOslichkeit der die Wand des 
Beutels bildenden Fblie zu erzeugen oder zu ver- 
bessern, wobei das Mittel umfaBt: 

ein gefahrliches Produkt, 
5 bis 55 Gew.-% Wasser und 
einen Elektrolyten, der homogen in dem Mittel 
verteilt ist 

26. Verwendung nach Anspruch 25, wobei das Behai- 
tersystem wie in einem der AnsprOche 1 bis 24 def i- 
niert ist 



21. Behaitersystem nach Anspruch 20, wobei die 
Wand des Beutels 40 bis 100 % hydrolysiertes oder ss 
alkoholysiertes Polyvinylacetat umfaBt 

22. Behaitersystem nach einem der vorangehenden 



Revendlcations 

1 . Systfcme de condrtionnement en recipient, compre- 
nant un sac hydrosoluble ou dispersable dans I'eau 
contenant une composition qui est un liquide ou un 
gel comprenarrt : 

un produit dangereux ; 
5 a 55 % en poids d'eau, et 
une quantit6 eff icace tfun 6lectrolyte qui est un 
sel inorganique. la quantit6 d'6lectrolyte 6tant 
suffisante pour rendre insoluble ou am6liorer 
l*insolubilit6 de la composition du film oonsti- 
tuant la paroi du sac, r6lectrolyte 6tant distri- 
bu6 de manifcre homog6ne dans la totalit6 de 
la composition. 

2. Systems de condrtionnement en r6cipient suivant la 
revendication 1, dans lequel le produit dangereux 
est un produit agrochimique. 

3. Systfcme de condrtionnement en r6cipient suivant la 
revendication 1 ou 2, dans lequel le produit dange- 
reux est un pesticide, un herbicide, un insecticide, 
un fongicide, un acaricide ou un n6maticide. 

Systfcme de condrtionnement en r6cipient suivant 
I'une quelconque des revendications pr6c6dentes, 
dans lequel la composition comprend 40 6 50 % en 
poids d'eau. 
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5. Systeme de conditionnement en recipient suivant 
Tune quelconque des revendications pr6cedentes, 
dans lequel le produit dangereux est distinct de 
Electrolyte. 

6. Systeme de conditionnement en recipient suivant 
l'une quelconque des revendications 1 & 4, dans 
lequel le produit dangereux et Electrolyte consis- 
tent en le mfime produit 

7. Systeme de conditionnement en recipient suivant 
l'une quelconque des revendications pr6c6derrtes, 
dans lequel la composition comprend en outre un 
ou plusieurs des constituants suivants : 

au moins un surfactant, un epaississant et/ou 
un agent g6lif iant, un solvant organique, un dte- 
persant, un epaississant secondaire, un stabili- 
sant. un agent antimousse, un tampon, et un 
agent antigel. 20 

8. Systeme de conditionnement en recipient suivant 
l'une quelconque des revendications pr6c6dentes, 
dans lequel le produit dangereux et le film de la 
paroi du sac hydrosoluble sort choisis de telle sorte 25 
qu'un echantillon du film, apres immersion dans 
une solution aqueuse de Electrolyte pendant une 
journee k 25°C, reste hydrosoluble dans de I'eau 
pure620°C. 



26 

268%du dispersant ; et 
0.1 k 10 % d'autres additifs. 
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Systeme de conditionnement en recipient suivant 
l'une quelconque des revendications pr6c6dentes, 
dans lequel la composition comprend en poids : 



5 k 93 % du produit dangereux ; 
1 k 50 % de Electrolyte ; 
1 &60%du surfactant; 
5&55%d'eau; 
0,1 k 50 % de I'agent g6IHiant ; 
0,1 k 30 % de Epaississant secondaire ; « 
0 k 80 % d'un solvant qui est miscible k, ou dis- 
persable dans, I'eau ; 
0 k 25 %du dispersant; 
0 k 20 % d'autres additifs ; et, facuKativement, 
un tampon apte k I'ajustement du pH de la 45 
composition dans la plage de 3 k 9. 

10. Systeme de conditionement en recipient suivant la 
revendication 9, dans lequel la composition com- 
prend en poids : 50 

25 k 80 % du produit dangereux ; 
2&25%de Electrolyte; 
2 6 45%du surfactant; 
8 6 55%d'eau; 
2 k 10 % de I'agent g6Wiant ; 
1 k 25 % de repaississant secondaire ; 
2&50%du solvant; 



11. Systeme de conditionnement en recipient suivant 
l'une quelconque des revendications pr6c6dentes, 
dans lequel la composition est un liquide. 

12. Systeme de conditionnement en recipient suivant 
l'une quelconque des revendications pr6c6dentes, 
dans lequel le produit dangereux est dissous dans 
la composition. 

13. Systeme de conditionnement en recipient suivant 
l'une quelconque des revendications 16 11, dans 
lequel le produit dangereux est disperse dans la 
composition. 

14. Systeme de conditionnement en recipient suivant 
l'une quelconque des revendications 1 k 10, dans 
lequel la composition est un gel. 

1 5. Systeme de conditionnement en recipient suivant la 
revendication 14, dans lequel le gel poss6de une 
difference de phase phi entre la tension de cisaille- 
mert contr6!6e et la deformation en cisaillement 
rSsultante telle que la valeur de tg(phi) est inf6- 
rieure ou 6gaie k 1 ,5. 

16. Syst6me de conditionnement en recipient suivant la 
revendication 14 ou 15, dans lequel le gel possede 
une viscosite BrookfieW comprise dans I'intervalle 
de 600 k 30 000 centipoises. 

17. Systeme de conditionnement en recipient suivant la 
revendication 14, 15 ou 16, dans lequel le gel pos- 
sede une spontan6H6 inf6rieure k 75. 
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18. Systeme de conditionnement en recipient suivant 
l'une quelconque des revendications pr6c6dentes, 
dans lequel Electrolyte comprend : 

un cation ou melange de cations choisis entre : 
I'aluminium, rammonium, I'antimoine, le 
baryum, le bismuth, le cadmium, le calcium, le 
cesium, le cuivre, le fer, le lithium, le magne- 
sium, le nickel, le potassium, le rubidium, 
I'argent le sodium, le strontium, le zinc et le zir- 
conium ; et 

un anion ou melange d'anions choisis entre : 
acetate, sulfate d'aluminium. azoture, bicarbo- 
nate, bisulfite, borhydrure, boro-oxolate, bro- 
mate, bromure, carbonate, chlorure, chlorite, 
chromate, cyanate, cyanure, dichromate, disili- 
cate. dithionate, ferricyanure, ferrocyanate, fer- 
rocyanure, fluorure. fluoantimonate, 
f luoroborate, f luorophosphate, fluorosuttonate, 
fluorosilicate, carbonate acide, sulfate acide, 
sulfite acide, cyanhydrate, phosphate acide, 
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sulfate acide. hydrosutfite. hydroxyde, 
hydroxostannate, hypochlorite, hyponitrite. 
hypophosphite. iodate. iodure, manganate, 
meta-aluminate, m6taborate. m&aperiodate, 
metasilicate, haiogtnures mixtes, molybdate, 
nitrate, nitrite, orthophosphate, orthophosphite. 
orthosilicate, oxalate, oxalatoferrate, oxyde, 
perborate, perchlorate, permanganate, 
peroxyde, peroxydisuifate, phosphate, polybro- 
mure. polychlorure. polyfluorure, polyiodure. 
polyphosphate, polysuHure, pyrosulfate, pyro- 
sutfite, sesquicarbonate, silicate, stannate, sul- 
famate, sulfate, sulfure, sulfite, thiocyanate, 
thiosutfate. 

19. Systems de conditionnement en recipient suivant 
Tune quelconque des revendications pr6c6dentes, 
dans lequel le surfactant est apte k former, a une 
temperature sup6rieure k 70°C. une phase liqukJe 
avec le produit dangereux. 

20. Systeme de conditionnement en recipient suivant 
Tune quelconque des revendications pr6c6dentes, 
dans lequel la paroi du sac est constitute d'un poly- 
rrtere d'axyde d'&hylfrie, de m§thylcellulose ou 
d'un polymere d'alcool vinylique. 



26. 



Utilisation suivant la revendication 25, dans laquelle 
le systems de conditionnement en recipient r6pond 
k la d6f inition suivant Tune quelconque des revendi- 
cations 1 k 24. 
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21 . Systeme de conditionnement en r6cipient suivant la 
revendication 20, dans lequel la paroi du sac est 
constitute d'un polyntere d'ac&ate de vinyle ayant so 
subi une hydrolyse ou alcoolyse de 40 k 100 %. 

22. Systems de conditionnement en r6cipierrt suivant 
Tune quelconque des revendications pr6c6dentes, 
dans lequel le sac a un volume, une fois rempli, de 35 
50 k 3000 ml. 

23. Systeme de conditionnement en rtcipient suivant 
Tune quelconque des revendications precEdentes, 
dans lequel le sac est rempli avec la composition k to 
au moins 60 % de sa capacity. 

24. Systeme de conditionnement en recipient suivant la 
revendication 23, dans lequel le sac est rempli avec 

la composition k 85 k 95 % de sa capacite. 45 



25. Utilisation, dans un systeme de conditionnement en 
recipient comprenant un sac hydrosoluble ou dis- 
persable dans I'eau corrtenarrt une composition qui 
est un liquide ou un gel, d'un Electrolyte dans la 
composition pour rendre insoluble ou am6liorer 
l'insolubilit6 dans la composition du film constituant 
la paroi du sac t la composition comprenant : 

un produit dangereux ; 

5 k 55 % en poids cfeau ; et 

un Electrolyte distrtou6 de manure homogene 

dans la totalite de la composition. 
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